Background: Conceptual literature has consistently noted that health literacy exists within a social context. This review examined how the intersection of social context and health literacy has been operationalized in quantitative, empirical research. Methods: Following PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, we searched seven databases, including PubMed and CINAHL (The Cumulative Index to Nursing and Allied Health Literature), using a range of potentially relevant keywords, and we hand-searched bibliographies. Inclusion criteria were quantitative studies of any design in which measurement of health literacy and measurement of social context intersected. We identified 1,052 unduplicated articles; 34 met inclusion criteria. Key Results: We found three distinct perspectives on the intersection between health literacy and social context. Most common (n = 23) were studies measuring an association between individual health literacy and individual social capital, social support, or social engagement, particularly whether social support varied by health literacy and/or if this relationship mediated health outcomes. Another group of studies (n = 6) took the perspective that being health literate by definition included social context, including access to and/or use of social support as a domain in individual health literacy assessment. Five studies considered the social context of health literacy as an independent property measured beyond the individual level; two measured community-level health literacy and three measured health literacy capacity/concordance in caregiving dyads. The studies showed significant definitional and measurement complexity and overlap. In the most dramatic example, a similar question was used across various studies to measure (1) health literacy, (2) a social support domain in health literacy, (3) social support, and (4) a study outcome distinct from, but associated with, health literacy. Potential useful methods, such as social network analyses, were missing from the literature. Discussion: Existing quantitative research on health literacy in a social context supports more attention to this topic. This review quantified evidence, revealed gaps, noted limitations, and identified important questions for future research.
Health literacy is often defined as "the degree to which individuals have the capacity to obtain, process, and understand basic health information and health services in order to make appropriate health decisions" (Ratzan & Parker, 2000) . Low health literacy has been associated with many health outcomes, including poor health status among older adults, less diabetes-related knowledge, and increased hospitalization risk (Bailey et al., 2014; Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011) . Health literacy is an active area of research, policy, and practice with the goal of improving health care outcomes and quality (Batterham, Hawkins, Collins, Buchbinder, & Osborne, 2016; Koh, Brach, Harris, & Parchman, 2013; Parker, Ratzan, & Lurie, 2003) .
The conceptual literature has often noted that health literacy takes place within a social context, calling for empirical research to look beyond individual-level health literacy skill assessments and patient-provider interactions to consider the roles of dyads, families, and communities in health information acquisition, comprehension, and decisionmaking (Baker, 2006; Bevan & Pecchioni, 2008; Ishikawa & Yano, 2008; Lee, Arozullah, & Cho, 2004; McCormack, Haun, Sørensen, & Valerio, 2013; Nutbeam, 2000; Ratzan & Parker, 2000; Roter, Erby, Larson, & Ellington, 2007; Squiers, Peinado, Berkman, Boudewyns, & McCormack, 2012; Zaracadoolas, Pleasant, & Greer, 2005) . A socially contextualized consideration of health literacy would better align empirical research on this topic with broader definitions of health literacy used in many international settings, where the ability to communicate effectively and/or to engage one's social network to achieve health goals is often considered a part of health literacy (Altin, Finke, Kautz-Freimuth, & Stock, 2014; Nutbeam, 2000; Roter et al., 2007) . For instance, the World Health Organization's definition of health literacy explicitly includes "the social resources needed for individuals and communities to access, understand, appraise and use information and services to make decisions about health" (Greenhalgh, 2015) . Greater inclusion of social context in health literacy research is also strongly supported by findings from other research traditions illuminating diverse ways in which social context can affect health information acquisition, comprehension, and decision-making, and the role social context plays in health outcomes generally (Heany & Israel, 2008; House, Landis, & Umberson, 1988; Sayers, White, Zubritsky, & Oslin, 2006; Smith & Christakis, 2008; Valente, 2010; Vassilev, Rogers, Kennedy, & Koetsenruijter, 2014 ). An important research gap exists in pursuit of this goal. No systematic assessment has been performed to identify if and how the active area of quantitative health literacy research is conceptualizing and operationalizing social context as recommended by both conceptual literature and international practice.
This review assessed the extent to which the intersection between social context and health literacy has been examined in quantitative research. As Lee et al. (2004) noted, much research considers low health literacy "simply as an individual trait independent of support and resources in an individual's social environment. " We sought to gain a broad understanding of how quantitative research is conceptualized and operationalized when health literacy is not considered an individual trait, and/or when support and resources in an individual's social environment are explicitly included in health literacyfocused analyses. To clarify terms, by "intersection" we mean any research that brings explicit measurement of social context and health literacy together, whether as an interaction, association, or measurement of health literacy beyond the individual level (such as in dyads, families, or communities). For "social context, " we include a variety of social research constructs, including social networks, social support, and social capital (Berkman, Glass, Brissette, & Seeman, 2000; Heany & Israel, 2008; Sampson, 1991; Smith & Christakis, 2008; ) . Generally, social networks are linkages among people that can be measured and assessed (Heany & Israel, 2008; Lin, 2001) . Social support is the provision of emotional or instrumental support that can flow through social networks (Heany & Israel, 2008; Lin, 2001 ). Social capital is resources embedded within social networks that can be used or mobilized (Heany & Israel, 2008; Lin, 2001 ). All these constructs were possible examples of social context under our study criteria.
To our knowledge, existing reviews examining quantitative evidence relevant to health literacy and social context have had a narrower focus than this review, while also demonstrating the importance of this topic. Lee et al. (2004) , in particular, set a clear research agenda for improved understanding of the relationships between health literacy, social support, and health outcomes, calling for more work to assess how social networks might "buffer and alleviate" the consequences of low health literacy after finding little literature on this important topic. The degree to which this agenda has been followed is not known. A 2015 review (Guzys, Kenny, Dickson-Swift, & Threlkeld, 2015) looked at health literacy measurement at the population level, concluding that the relevant instrumentation for measuring population health literacy were limited and primarily consisted of aggregates of individual assessments. Other reviews have considered the specific topic of caregiver/family literacy in cancer-focused communication, finding that the health literacy of an individual's caregiver or family is relevant to health outcomes but understudied (Bevan & Pecchioni, 2008; Sparks & Nussbaum, 2008) . Existing reviews have focused on smaller pieces of our broad research concern-synthesizing the ways in which social context has been considered in current quantitative health literacy research-and this narrower focus may have led authors to miss key areas of conceptual or empirical overlap.
The study goal was to systematically review quantitative health literacy studies to determine (1) if they included an intersection between a measurement of both health literacy and social context (defined broadly) and, (2) if so, how they operationalized both health literacy and the social construct.
METHOD
We followed PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009) , as presented in Table A . We searched seven databases, including PubMed and CINAHL (The Cumulative Index to Nursing and Allied Health Literature) (EBSCO), up to March 1, 2017 with no restriction on earlier dates. Keywords were health literacy plus the following terms: dyad OR triad OR caregiver OR social network OR social capital OR social support OR social network analysis/es. We also searched for the following exact phrases: social health literacy, group health literacy, community health literacy, family health literacy, neighborhood health literacy, caregiver health literacy, and distributed health literacy. We hand-searched the bibliographies of relevant articles. Specific details regarding databases and search terms are in Table B .
Inclusion Criteria
To be included, studies had to (1) include explicit measurement of both health literacy and of a social context variable, and (2) quantitatively analyze an "intersection" between these variables as described above.
Exclusion Criteria
Studies were excluded if not written in English or not in a peer-reviewed journal. There were no limitations on study design, or whether the analysis of the relationship between social context and health literacy was the primary research question or a secondary analysis. Doctor-patient communication was excluded as a distinct topic area given that the interaction occurs in a medical, rather than a social, context.
Screening
Two reviewers (T.S., R.P.) developed protocols to ensure a concordant understanding of the review questions and inclusion/exclusion criteria. Reviewers then independently screened titles and abstracts for duplicates and inclusion/exclusion criteria. If both reviewers agreed that a study did not meet inclusion criteria, the reason was noted and the study excluded. If there was disagreement, the study was included in full-text review.
Articles identified for full-text review were uploaded to a reference management database (Roy Rosenzweig Center for History and New Media, 2015) . Full-text review was conducted independently by two reviewers, with disagreements resolved through consensus. If consensus could not be achieved, a third reviewer (O.B.) independently assessed the article and adjudicated.
Data Extraction
A data extraction form was developed, pilot-tested, and refined. Study design, sample size, participant demographics, health outcome focus, study location, health literacy measurement instrument(s), social context measurement instrument(s), and study variable(s) were extracted from each included study. Extraction was completed independently by the two reviewers (T.S., R.P.). A third reviewer (O.B.) again resolved disagreements.
RESULTS
We identified 2,122 articles from the search terms and an additional 82 from hand-searching. After excluding duplicates, 1,048 articles were screened at the title level. A detailed PRISMA flow chart is shown in Figure 1 .
Thirty-four studies met inclusion criteria. Notable exclusions were studies that were relevant but qualitative, conceptual pieces/editorials, and/or quantitative articles that included health literacy and a social context variable as separate factors, often in multivariable models, but did not assess any intersection between them.
Study Descriptions
Included studies were diverse in design, location, and health topic focus, while focusing on many topics that have strong evidence in health literacy research generally, including the elderly, health care use, and chronic disease outcomes (Bailey et al., 2014; Berkman et al., 2011) . For instance, whereas six studies focused explicitly on elder care/older adults (age ≥65 years), even in most studies of "adults" the mean age was older than 65 years. Few studies focused on adolescents. Detailed descriptions of these studies and their focal areas are in Table 1 . Most studies (n = 21 of 34) were conducted in the United States; others were conducted in South Korea, Australia, the United Kingdom, Taiwan, Japan, China, and the Netherlands; 71% (n = 24) of articles were published in 2013 or later. 
CONSTRUCTS OF HEALTH LITERACY AND THE SOCIAL CONTEXT OPERATIONALIZED
A major issue identified was measurement inconsistency. Neither health literacy nor any aspect of social context was measured and/or operationalized in a consistent way across the 34 studies. Although various versions of the Test of Functional Health Literacy in Adults (TOFHLA) were the most common (n = 8), measures of health literacy in the 34 studies included 19 different instruments ( Table 2) .
The social context factor was also operationalized differently in each study. Even in the 19 studies using social support as a key outcome measure, none used the same version of the same scale. Four studies included iterations of the Medical Outcomes Study Social Support Scale (Lee, Gazmararian, & Arozullah, 2006; Lee, Arozullah, Cho, Crittenden, & Vicencio, 2009; Osborn, Bains, & Egede, 2010; Arozullah, et al., 2006) . Some other validated social support scales included the Perceived Social Support Scale (Kalichman, Catz, & Ramachandran, 1999) , the Family Support Scale (Fry-Bowers, Maliski, Lewis, Macabasco-O'Connell, & DiMatteo, 2014), the Duke Social Support Index (Maneze et al., 2015) , the Social Support Questionnaire (Waldrop-Valverde, Guo, Ownby, Rodriguez, & Jones, 2014), the Enriched Social Support Instrument (Johnson, Jacobson, Gazmararian, & Blake, 2010) , and the Interpersonal Support Evaluation List (Stewart et al., 2014) . Social support was also measured by self-report using single items (Rosland, Piette, Choi, & Heisler, 2011) , items created specifically for the study (Rosland, Heisler, Choi, Silveira, & Piette 2010) , and unidentified measures (Hanh et al., 2015) .
The three studies considering social capital also measured it in different ways. Two considered social capital as an individual-level construct: one asked who people knew by professional status (Yang, Kuo, Yang, & Yu, 2013) , and the other used questions about participation in social groups (Kim, Lim, & Park, 2015) . The third (Waverijn, Heijmans, Spreeuwenberg, & Groenewegen, 2016) considered social capital as a neighborhood-level construct. Kobayashi, Wardle, and von Wagner (2015) measured social engagement using participation in a variety of social activities, which was similar to the measure of social capital used by Kim et al. (2015) .
Twelve studies analyzed distinct roles for different domains and/or types of at least one of the key study constructs (e.g., belonging vs. tangible social support; communicative vs. critical health literacy). Table C provides detailed information on how such domains/types were included in study measurement and analyses. Domains were not consistently chosen for analyses across studies, nor were they defined or measured in a standardized way, making domain-specific finding comparisons extremely challenging. Some studies noted that they used a measurement of health literacy or social context built from instruments that specifically captured distinct domains, but then used only one cumulative measure in analyses. That said, most studies that considered distinct roles for different domains found evidence of variation.
A number of studies used the same question ("How often do you have someone help you read health care materials?" or a similarly-worded question), but characterized this as measuring different constructs. Several used this question as a functional health literacy measure (Inoue, Takahashi, & Kai, 2013; Levin, Peterson, Dolansky, & Boxer, 2014; Maneze et al., 2015) . Another study characterized it as a measure of social support ). Yet another used the question as an outcome variable called "competence with written material" and considered its relationship with a different measure of health literacy (as measured by the Newest Vital Sign) (Chisolm, Sarkar, Kelleher, & Sanders, 2015) . One set of studies explicitly excluded this item because of the overlap with social support (Rosland, et al., 2010; Rosland et al., 2011) . Finally, a similar question was used in the social support domain of at least one multidimensional health literacy instrument (Jordan, et al., 2013) .
THE INTERSECTION BETWEEN HEALTH LITERACY AND THE SOCIAL CONTEXT
Another important finding was the distinct ways in which health literacy in a social context is being studied. From the 34 included studies, three perspectives for considering health literacy in a social context were identified, which we have termed association, definition, and property. One study (Inoue, et al., 2013) was included in both definition and association due to the various focal topics in this work. Details on this article can be found in Table 3 with the association articles.
Association
Most common (n = 23 or 68% of included studies) were those measuring an association between health literacy and a social context variable, where both are measured at the individual level. Nineteen focused on social support, three on social capital, and one on social engagement. The association articles primarily considered (1) whether people with low health literacy had more or less social support/ social capital than those with higher health literacy, (2) if this social support/social capital was available/used in the health care context, or (c) whether the relationship between health literacy and social support/social capital in- Other 11 One self-reported item ("confidence filling out medical forms by yourself") Kobayashi et al., 2015 Social engagement (especially cultural engagement) was associated with aging-related health literacy decline in a protective manner, independent of cognitive function and decline fluenced health-related outcomes. Table 3 presents these articles in terms of their general study findings and focus, revealing that findings on these questions are mixed. For instance, four studies found that those with lower health literacy had more social support for health than those with higher health literacy (e.g., Arozullah et al., 2006) , whereas three others (e.g., Kalichman, et al., 1999) found that that those who reported less social support for health had lower health literacy.
Definition
The second perspective was that, by definition, part of being "health literate" includes the social context, typically the ability to leverage a social network to achieve health-related goals (n = 6). These met our study criteria of the intersection between health literacy and social context because these studies were asserting that the social context is, by definition, inextricably embedded in what it means to be health literate. In these studies, social support and/or use of this social support was included in the actual measurement instrument of "health literacy. " Details can be found in Table 4 . The Health Literacy Management Scale uses four items to determine individuals' ability to seek social support to manage their health (Lambert, Mullan, Mansfield, Lonergan, 2015) . The Health Literacy Questionnaire (HLQ) also includes a social support domain (Beauchamp et al., 2015) . Of note, one recent study using the HLQ analyzed it only by domains and never created a cumulative health literacy score, effectively performing an associational study under our definition (Waverijn et al., 2016) .
Property
The third perspective was that health literacy is an aggregated property (i.e., it can be understood at a group or network level). Of the five studies in this category, two measured health literacy at a community level and three measured health literacy capacity/concordance in a caregiving dyad. Table 5 provides more detail on these studies. Communitylevel measurement included health literacy within zip codes (Sentell, Zhang, Davis, Baker, & Braun, 2014) and counties (Cimasi, Sharamitaro, & Seiler, 2013) . Dyads included parent-teen dyads (Chisolm et al., 2015) and older patientcaregiver dyads (Garcia, Espinoza, Lichtenstein, & Hazuda, 2013; Levin, et al., 2014) . Dyads were not always concordant, and discordance had distinct health associations, highlighting the importance of considering the health literacy of caregivers and family members separately when studying health decision-making as well as considering the shared capacity for health literacy.
DISCUSSION
This systematic literature review identified 34 empirical studies that quantified some aspect of the intersection between social context and health literacy. In comparison, our search found over 50 theoretical, conceptual, or editorial pieces discussing the importance of social context and health literacy. Despite widespread theoretical discussions acknowledging the social context of health literacy, a number of explicit calls to research such topics (notably Lee et al., 2004) , and a growing focus on this type of definition in international settings, the empirical evidence base that might advance our understanding of the connections between social context, health literacy, and health outcomes remains limited. However, given the recent dates of most of the identified articles (71% since 2013), it appears that this research area is growing. Yet, development of an evidence base on this topic is hampered by definitional and measurement complexity and overlap. In the most dramatic example, the question "How often do you have someone help you read health care materials?" or a very similar iteration was used across various studies to measure (1) health literacy, (2) a social support aspect of health literacy, (3) social support, and (4) a study outcome distinct from, but associated with, health literacy. This question has been correlated with health literacy or health outcomes in many empirical studies (Chew, Bradley, & Boyoko, 2004; Morris, MacLean, Chew, & Littenberg, 2006) . But is this question measuring health literacy, social support, or some interactive combination of the two?
The previous example shows overlap in how the concepts of health literacy and social context were measured. There was also significant measurement complexity within each concept. For example, social capital was measured in three distinct ways (Kim et al., 2015; Yang et al., 2013) , one of which was similar to the measurement instrument for social engagement in a third study (Kobayashi et al., 2015) . In health literacy assessment, a wide range of measures were used. Even in the 19 studies using social support as the main outcome measure, none used the same version of the same scale. This makes comparisons across study findings complicated, possibly even misleading (i.e., if what is termed "social capital" in one study is the same as what is termed "social engagement" in another).
Lack of empirical or measurement clarity is not a new criticism of health literacy research (Altin et al., 2014; Baker, 2006; Guzys et al., 2015; Jordan, Buchbinder, & Osborne, 2010; Ussher, Ibrahim, Reid, Shaw, & Rowlands, 2010) . Similarly, whereas social capital and social support are distinct constructs in the theoretical literature, in practice they are often operationalized using overlapping definitions and mea-surement (Berkman et al., 2000; Smith & Christakis, 2008) . Given the growing interest in research on the intersection between social context and health literacy, there is an urgent need for empirical clarity across these constructs so research findings can be better understood and compared.
This need for clarity is underscored by the mixed findings in the best-studied topic in the review: social support and health literacy. Are mixed findings explained by the lack of consistency in the choice of measurement tools for both social support and health literacy? Are they a result of measurement and construct overlap across studies? Or perhaps the mixed findings reflect the diversity of research settings, as many were conducted in specific locations and cultures with a single health focus, making direct comparisons challenging, but also opening up numerous lines of investigation for future research. How does the relationship between social support and health literacy vary by health conditions, health status, age, populations, measurement instruments, and health literacy/social support domains? When are people most likely to draw on their social networks for health literacy support? Who do they include in these networks? When do social networks have a negative influence on health literacy and when is their influence positive (Berkman et al., 2000; Rosland et al., 2010) ? It is also possible that the findings of existing studies are actually consistent. Perhaps those with low health literacy have less social support in general, but, to the extent that they are able, bring a companion to medical visits (as per Rosland et al., 2010) as a way to alleviate cognitive burden. Because of measurement complexity, it is challenging to use existing literature to resolve this question.
As a partial answer, the current literature suggests that the social context of health literacy may be particularly important for vulnerable groups, including those with English as a Second Language (Fry-Bowers, et al., 2014; Santos, Handley, Omark, & Schillinger, 2014) , and may be highly relevant to communities with a family or communal (rather than individualistic) orientation, including racial/ethnic minorities and immigrant communities (Aranda & Knight, No study used multidimensional measures for both health literacy and social context, which does not reflect the current multidimensional conceptualizations of these constructs (Berkman, et al., 2000; Heany & Israel, 2008; Sampson, 1991; Smith & Christakis, 2008) . For example, whereas four studies used an iteration of the Medical Outcomes Study Social Support Survey, which has multiple domains, only two analyzed subdomains. Studies that did consider domain-specific findings found distinct variation in the relationship of the outcomes by domain (e.g., Lee et al., 2006) .
The current evidence base on the broad topic of social context and health literacy is also missing relevant methods from other research traditions, especially social network analyses. Social network analysis is a distinct method of mapping and measuring relationships and information flows between people, groups, and/or organizations (Borgatti, Mehra, Brass, Labianca, 2009; Valente, 2010) . Concerns include who is central to information flow, how often network members communicate, and how connected the network of one person might be to another's network. Such issues may be very important in health literacy, affecting how health information might be transmitted, comprehended, decided, or acted upon.
Another challenge in consolidating the evidence is the di- (Squiers et al., 2012) . The incorporation of social support into the actual definition of health literacy aligns with a long line of theoretical literature (e.g., Greenhalgh, 2015; Nutbeam, 2000; Roter et al., 2007) . The idea of measuring health literacy beyond the individual level as a property of a group or network is supported by research in areas such as social network analyses. These three different perspectives lead to distinct, but mutually supportive, policy and practice recommendations. The property perspective suggests that more work is required to assess the strength of community networks and their quality in terms of ability to provide support for health. The association perspective suggests fostering support from family and friends will be a useful intervention, if this can be done in a way that avoids unintended negative consequences. Supporting such efforts, Kobayashi et al. (2015) found that social engagement itself helps to sustain health literacy. If effective use of social networks is part of what makes one health literate, ensuring that people have both informed networks and the skills to draw on them should be part of effective interventions (Osborn et al., 2010) .
Despite the many challenges identified, the overall body of research on health literacy in a social context strongly supports more attention to this topic. Evidence demonstrates what many know from experience: people do not deal with health issues alone, but use others to increase their "capacity to obtain, process, and understand basic health information and health services in order to make appropriate health decisions" (Ratzan & Parker, 2000) . The relationship between social support and health literacy was statistically significant in all but one study (Waldrop-Valverde, et al., 2014) . Although this is likely driven, to some extent, by the bias for publishing research presenting positive findings, we presume that the evidence is, generally, supporting the hypotheses of the many conceptual studies asserting that social context matters to health literacy in important, albeit complex, ways.
LIMITATIONS
We believe our search strategy identified most quantitative articles for which the primary research goal was to consider both health literacy (specifically named as such) and a measurement of social context. We may have missed some studies including an analysis of these variables as a secondary focus. Many other lines of research relevant to the ability to obtain, process, and understand health information exist, but do not include the specific term "health literacy. " This may be particularly true for relevant research around obtaining, processing, and understanding health information in a social context conducted in developing countries (Fonseca-Becker & Valente, 2006) . Importantly, these are limitations that most researchers would similarly encounter in trying to access information on this topic, highlighting the utility of this project to systematically identify and consolidate the evidence base and to improve conceptual clarity in future research.
We focused only on quantitative studies. Qualitative evidence supports the supposition that health literacy takes place in a social context for both those with low individual health literacy (Adkins & Corus, 2009 ) and those with higher health literacy (Moloney, 2016) .
This topic may be a fruitful one for secondary data analyses and for subanalyses in future projects. Many articles were excluded because they considered health literacy and a social construct (typically social support) as separate factors in a multivariable model, but did not consider any interaction between the two. Also, many included studies touted multidimensional instrumentation for health literacy and/or social context, but ultimately analyzed only one cumulative score. Thus, data already exist to consider and untangle some of the research gaps identified from this overview. Given the small and diverse literature, we did not grade the quality of evidence or perform a meta-analysis. Given the diversity of the findings (in both unexpected and expected directions), we did not expect major publication biases. As this is an active field, it is likely relevant new articles will soon exist.
CONCLUSIONS
Despite widespread discussion of the importance of the social context to health literacy in conceptual work, quantitative empirical evidence on this topic is limited. Findings are mixed; notably so in the most widely studied topic of social support and health literacy. At the same time, existing quantitative research on health literacy in a social context strongly supports more attention to this topic. Our review supports this work by quantifying the evidence, revealing research gaps, noting measurement limitations, and identifying important questions for future research. Describe contributions of protocol authors and identify the guarantor of the review T.S. -Conceived the protocol and drafted and finalized the protocol, will perform the abstract review, full text review, and quality assurance, and will be the guarantor R.P. -Commented on the study protocol, revised the protocol critically for important intellectual content, will be involved in the analysis and interpretation of the systematic review data, will also perform abstract review and full text review O.B. -Served as the adjudicator for the abstract review process, and was involved in analysis and interpretation of the systematic review data Health literacy is a growing topic in research, policy, and practice. Conceptual literature has consistently noted that health literacy exists within a social context, but how often, and how the intersection of social context and health literacy has been conceptualized and operationalized in quantitative, empirical research is unknown
Provide an explicit statement of the question(s) the review will address with reference to PICO Along with many others, we believe that health literacy is used and experienced within social networks. This systematic review will provide a timely evidence base on the empirical research about the following
• Health literacy as measured at any other level beyond an individual's capacity
• The role of social relationships in health literacy development, maintenance, and use
• The instruments used to do this work
• The array of existing quantitative studies on this topic
We do not have specific study restrictions based on PICO. Our interest is describing which PCIO have been used in this research
This will form a basis for future research, policy, and practice to allow health literacy research and efforts to more fully represent and more fully capitalize on the lived experience of how individuals use health information and make health decisions. This study will highlight gaps in the literature and areas for further research
Methods
Eligibility criteria 8 Specify the study characteristics (e.g., PICO, study design, setting, time frame) and report characteristics (e.g., years considered, language, publication status) to be used as criteria for eligibility for the review
Overview: This review will include peer reviewed literature. To be included, studies must (a) include explicit measurement of both "health literacy" and of a "social construct, " and (b) quantitatively analyze an intersection between the measurement of health literacy and the measurement of a social construct.
Study design:
Only quantitative studies (or mixed methods with a quantitative study portion including the required portions) will be included Social context: We use the term "social context" to refer to a variety of social research constructs, including social networks, social support, and social capital. Social construct can also be measurement of health literacy at a level beyond that of the individual (e.g., dyad, family, community)
Studies simply measuring the outcome for a child's health based on parental health literacy would not be included as there is no social context measure. However, a study that measured the health literacy concordance for two parents or the independent health literacy of a parent and a child would be included as the dyad then is the social context. Doctor-patient relationships are not included. Internet use is not included unless it explicitly includes a social engagement portion Study inclusion: Studies that explicitly measure a social construct and health literacy, but only include them as separate factors in a multivariable model are not included Population: all genders, age groups and participants from any racial, ethnic, cultural, or religious groups will be eligible for inclusion, regardless of location Intervention/exposure: studies to be included must include a description of health information use in a social network. There is not requirement for intervention or exposure
Outcomes: Any health-related outcome is eligible for inclusion 
PRISMA-P 2015 Checklist
Section/Topic Item # Checklist Item
Date: The search included articles indexed in the following databases up to March 1, 2017. We will not have any limits on the earliest date as we have no reason to exclude for this.
• Academic Search Complete
• CINAHL (EBSCO)
• ERIC
• PsychInfo
• PubMed
• Social Science Abstracts
• Social Science Citation Index
Exclusion criteria: we will exclude studies not in English, dissertations, books or "gray" literature, or conference abstracts. Studies that do not include empirically measured, quantitative analyses of health literacy and the social construct, defined broadly, will be excluded.
Information sources 9 Describe all intended information sources (e.g., electronic databases, contact with study authors, trial registers, or other gray literature sources) with planned dates of coverage
We will search the databases for relevant articles as listed above. Reference lists of included articles will also be hand-searched
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated Keywords were "health literacy" plus the following terms: dyad OR triad OR social network OR social capital OR social support OR social network analysis/es. We also searched for the following terms: community health literacy, family health literacy, network health literacy, neighborhood health literacy, caregiver health literacy, and distributive health literacy. We also hand-searched the bibliographies of relevant articles
Study records
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review
We will upload search results into Zotero and Microsoft Excel and any duplicates will be removed Selection process 11b State the process that will be used for selecting studies (e.g., two independent reviewers) through each phase of the review (i.e., screening, eligibility, and inclusion in meta-analysis)
Prior to any screening, reviewers will undergo training to ensure a comprehensive understanding of the review question, the inclusion and exclusion criteria, and a basic understanding of health literacy and social context principles. Titles and abstracts will first be screened for inclusion. For those that remain, eligibility will be assessed through full-text screening. Two reviewers will complete all screening separately and then discuss together to reach concordance
At the title and abstract screening level, consensus must be reached with both reviewers to exclude an article; conflicts will be included. During full-text screening, disagreements will require resolution through consensus. If consensus cannot be achieved, a third reviewer will be called to make a decision Quality monitoring of the screening process will be done by the first author [T.S.], who will randomly select 10% of the total articles for revision. Assistance from an independent reviewer will be used if problems are found 
PRISMA-P 2015 Checklist
Data collection process 11c
Describe planned method of extracting data from reports (e.g., piloting forms, done independently, in duplicate), any processes for obtaining and confirming data from investigators A data extraction form will be developed and pilot-tested on a selected subsection of studies. We will then amend the extraction form based on the pilot testing phase. Data will be extracted from each study that meets the inclusion criteria, likely including PICOS along with reference, language of interview, health outcome focus, study location, and study instruments and variables used in analysis. (Note, in the final data extraction, comparisons were not relevant given the broad scope of our study, so we did not extract this specifically.) The extraction process will be completed independently. Quality monitoring of the extraction process will be done by the first author [T.S.], who will randomly select 10% of the included articles for revision. If there is a disagreement, this will be resolved through consensus. 
Outcomes and prioritization

13
List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale
We have no restrictions on study outcomes. Instead, the study goal is to systematically review quantitative health literacy studies to determine (1) if they include an intersection between a measurement of health literacy and a measurement of a social construct (defined broadly, including social networks, social support, social capital); (2) if so, how they conceptualize the intersection between health literacy and the social construct; and (3) how such studies operationalize health literacy and the social construct. We then synthesized these findings to identify research gaps and to determine the state of the quantitative evidence on health literacy in a social-ecological context. We want to know: are people doing this research? Who is doing this research and where? How are they measuring these constructs? Does existing evidence support this way of thinking about health literacy (that it occurs in a social network context)?
Risk of bias in individual studies
14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or study level, or both; state how this information will be used in data synthesis
For such a small existing research literature with such a broad, diverse topic, we do not expect to be able to grade the quality of evidence. We will evaluate for bias using standard considerations, including poor reporting, industry funding, or disclosed conflict of interest and their association with study findings Data 15a Describe criteria under which study data will be quantitatively synthesized Synthesis From all the studies identified from our search terms, we will consider if they include an intersection between a measurement of health literacy and a measurement of a social construct (defined broadly, including social networks, social support, social capital) by counting the included studies compared to those that we found from our search terms who did not meet study inclusion Describe how the strength of the body of evidence will be assessed (e.g., GRADE). N/A Note: CINAHL = Cumulative Index to Nursing and Allied Health Literature; ERIC = Education Resources Information Center; GRADE = Grades of Recommendation, Assessment, Development and Evaluation; N/A = not applicable; PICO = participants, interventions, comparators, and outcomes; PICOS = participants, interventions, comparators, outcomes, and study design; PRISMA-P = Preferred Reporting Items for Systematic Reviews and Meta-Analyses-Protocols. 
